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1.

General Information

1.1. Applicant

Honeywell International Inc

Honeywell Safety and Productivity Solutions
9680 Old Bailes Rd. Fort Mill, SC 29707 United States

1.2. Manufacturer

Honeywell International Inc

Honeywell Safety and Productivity Solutions
9680 Old Bailes Rd. Fort Mill, SC 29707 United States

1.3. Testing Facility

X

Test Site - MRT Suzhou Laboratory

Laboratory Location (Suzhou - Wuzhong)

D8 Building, No.2 Tian’edang Rd., Wuzhong Economic Development Zone, Suzhou, China
Laboratory Location (Suzhou - SIP)

4b Building, Liando U Valley, No0.200 Xingpu Rd., Shengpu Town, Suzhou Industrial Park, China

Laboratory Accreditations

A2LA: 3628.01 CNAS: L10551
FCC: CN1166 ISED: CNO0O1
VCCI: R-20025, G-20034, C-20020, T-20020

Test Site - MRT Shenzhen Laboratory

Laboratory Location (Shenzhen)

1G, Building A, Junxiangda Building, Zhongshanyuan Road West, Nanshan District, Shenzhen, China

Laboratory Accreditations

A2LA: 3628.02 CNAS: L10551
FCC: CN1284 ISED: CNO105

Test Site - MRT Taiwan Laboratory

Laboratory Location (Taiwan)

No. 38, Fuxing 2" Rd., Guishan Dist., Taoyuan City 333, Taiwan (R.O.C.)

Laboratory Accreditations

TAF: L3261-190725
FCC: 291082, TW3261 ISED: TW3261
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1.4. Product Information

Product Name

Mobile Computer

Model No.

EDA5S-1

IMEI

Conducted Measurement; 990018450007806
Radiated Measurement; 990018450011469

Wi-Fi Specification

802.11a/bl/g/n/ac

Bluetooth Specification

v5.0 dual mode

NFC Specification

Active, 13.56MHz

GNSS Specification

GPS/Galileo/BDS/GLONASS

3GPP Specification

GSM 850/1900
WCDMA Band 2/4/5
LTE Band 2/4/5/7/12/13/17/25/26/30/38/40/41/66

Working Voltage

3.85vdc

Remark:

The information of EUT was provided by the manufacturer, and the accuracy of the information shall

be the responsibility of the manufacturer.

1.5. Radio Specification

Tx Frequency Range:

GSM 850:824 ~ 849MHz

PCS 1900: 1850 ~ 1910MHz
WCDMA Band Il: 1850 ~ 1910MHz
WCDMA Band IV: 1710 ~ 1755MHz
WCDMA Band V: 824 ~ 849MHz

Rx Frequency Range:

GSM 850: 869 ~ 894MHz

PCS 1900: 1930 ~ 1990MHz
WCDMA Band II: 1930 ~ 1990MHz
WCDMA Band 1V: 2110 ~ 2155MHz
WCDMA Band V: 869 ~ 894MHz

Modulation

GSM: GMSK, 8PSK
WCDMA: Uplink & Downlink up to 64QAM

Note: For other features of this EUT, test report will be issued separately.
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1.6. Antenna Detals

Technology Frequency Range (MHz) Antenna Type Max Peak Gain (dBi)

GSM 850 824 ~ 849 -2.81

PCS 1900 1850 ~ 1910 1.39
WCDMA Band I 1850 ~ 1910 FPC 1.39
WCDMA Band IV 1710 ~ 1755 1.59
WCDMA Band V 824 ~ 849 -2.81
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2. Test ConfigurationConfiguration of Tested System

. Remote Site
EUT Adapter |
AR
Product Manufacturer Model No.
1 Wideband Radio Communication Tester |R&S CMW 500

2.1. Test Methodology

According to the specifications of the manufacturer, the EUT must comply with the requirements of
the following standards:

® ANSI C63.26:2015

® FCC CFR 47 Part 22, Part 24, Part 27

® [FCC KDB 971168 D01 v03r01: Power Meas License Digital Systems
® [FCC KDB 971168 D02 v02r01: Misc Rev Approv License Devices

® FCCKDB 412172 D01 v01r01: Determining ERP and EIRP

2.2. Test Environment Condition

Ambient Temperature 15~ 35°C

Relative Humidity 20 ~ 75%RH
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3. Test Equipment Calibration Date

Instrument Name Manufacturer Model No. Asset No. cal Cal. Due Date Test Site
Interval

Communication Tester R&S CMU 200 MRTSUEO06009 1 year 2022/9/7 SIP-SR1
Communication Tester R&S CMWS500 MRTSUE06243 1 year 2022/10/10 SIP-SR1
Signal Generator Keysight E8257D MRTSUE06453 1year 2022/6/24 SIP-SR1
Thermohygrometer testo 622 MRTSUE06629 1year 2022/11/2 SIP-SR1
Signal Generator Keysight E8257D MRTSUE06904 1 year 2022/11/23 SIP-SR1
DC POWER MODULE Keysight N6743B MRTSUE06905 / / SIP-SR1
DC POWER MODULE Keysight N6743B MRTSUE06906 / / SIP-SR1

Low-Profile Modular
Keysight N6700C MRTSUEO06907 / / SIP-SR1

Power System Mainframe

Signal Analyzer Keysight N9021B MRTSUE06915 1 year 2022/1/18 SIP-SR1
Temperature Chamber BAOYT BYG-80CL MRTSUE06932 1year 2022/3/16 SIP-SR1
Shielding Room MIX-BEP SIP-SR1 MRTSUE06948 / / SIP-SR1
EMI Test Receiver R&S ESR3 MRTSUE06185 1year 2022/1/12 SIP-AC2
Signal Analyzer Keysight N9010B MRTSUE06559 1 year 2022/6/24 SIP-AC2
Horn Antenna Schwarzbeck BBHA 9170 MRTSUE06599 1year 2022/10/20 SIP-AC2
Preamplifier EMCI EMC184045SE MRTSUE06602 1year 2022/10/11 SIP-AC2
Signal Analyzer Keysight N9010B MRTSUE06603 1year 2022/10/31 SIP-AC2
Signal Analyzer Keysight N9020B MRTSUE06604 1 year 2022/9/7 SIP-AC2
EMI Test Receiver R&S ESR3 MRTSUE06613 1year 2022/6/24 SIP-AC2
Thermohygrometer testo 608-H1 MRTSUE06623 1year 2022/11/28 SIP-AC2
Thermohygrometer testo 608-H1 MRTSUE06624 1 year 2022/11/28 SIP-AC2
Preamplifier EMCI EMC001330 MRTSUE06643 1year 2022/1/14 SIP-AC2
TRILOG Antenna Schwarzbeck VULB 9168 MRTSUE06647 1year 2022/8/5 SIP-AC2
Horn Antenna Schwarzbeck BBHA 9120D MRTSUE06648 1 year 2022/11/9 SIP-AC2
Anechoic Chamber RIKEN SIP-AC2 MRTSUEO06781 1 year 2022/12/23 SIP-AC2
Loop Antenna Schwarzbeck FMZB 1519 B MRTSUE06937 1 year 2022/3/9 SIP-AC2
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Instrument Name Manufacturer Model No. Asset No. cal Cal. Due Date Test Site
Interval

Preamplifier Schwarzbeck BBV 9721 MRTSUE06121 1 year 2022/6/9 SIP-AC3

Horn Antenna Schwarzbeck BBHA 9170 MRTSUE06598 1 year 2022/11/9 SIP-AC3

Horn Antenna R&S HF907 MRTSUEO06611 1 year 2022/9/12 SIP-AC3

Thermohygrometer testo 608-H1 MRTSUE06619 1year 2022/11/2 SIP-AC3

Thermohygrometer testo 608-H1 MRTSUE06622 1 year 2022/11/28 SIP-AC3

Preamplifier EMCI EMCO012645SE MRTSUE06642 1 year 2022/1/14 SIP-AC3

TRILOG Antenna Schwarzbeck VULB 9168 MRTSUE06646 1 year 2022/8/26 SIP-AC3

Anechoic Chamber RIKEN SIP-AC3 MRTSUE06782 1 year 2022/12/23 SIP-AC3

Software Version Function

EMI Software V3 EMI Test Software
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4. Measurement Uncertainty

Where relevant, the following test uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k = 2.

Radiated Spurious Emissions

Measurement Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
Horizontal: 9kHz ~ 300MHz: 5.04dB

300MHz ~ 1GHz: 4.95dB

1GHz ~ 40GHz: 6.40dB

Vertical: 9kHz ~ 300MHz: 5.24dB

300MHz ~ 1GHz: 6.03dB

1GHz ~ 40GHz: 6.40dB

Conducted Spurious Emissions

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.78dB

Output Power

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
1.13dB

Occupied Bandwidth

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.28%

Frequency Stability

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
76.2Hz
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5. Test Result

5.1. Summary

24.238(a), 27.53(h)

FCC Part Test Test Test Test Reference
Section(s) Description Limit Condition Result
2.1049 Occupied Bandwidth | N/A Pass Section 5.2
2.1055, 22.355 . .
Frequency Stability < 2.5 ppm Pass Section 5.3
24.235, 27.54
Equivalent Radiated .
22.913(a)(5) < 7 Watts Max ERP Pass Section 5.4
Power (B5)
Equivalent Isotropic .
27.50(d)(4) ) <1 Watts Max EIRP Pass Section 5.4
Radiated Power (B4)
Equivalent Isotropic Conducted _
24.232(c) ] < 2 Watts Max EIRP Pass Section 5.4
Radiated Power (B2)
2.1051, 22.917(a) _
Band Edge < 43 + 1010910 (P[watts]) Pass Section 5.5
24.238(a), 27.53(h)
2.1051, 22.917(a) Peak to Average _
) < 13dB Pass Section 5.6
24.238(a), 27.53(h) | Ratio
24.232(d), ) o _
Spurious Emission < 43 + 1010910 (P[watts]) Pass Section 5.7
27.50(d)(5)
2.1053, 22.917(a) ) o _ _
Spurious Emission <43 + 1010910 (P[wats]) | Radiated Pass Section 5.8

Notes:

1) The analyzer plots shown in this section were all taken with a correction table loaded into the analyzer.

The correction table was used to account for the losses of the cables and attenuators used as part of the

system to connect the EUT to the analyzer at all frequencies of interest.

2) All modes of operation and data rates were investigated. For radiated emission test, every axis (X, Y, Z)

was also verified. The test results shown in the following sections represent the worst-case emissions.

3) All supported modulation types were evaluated. The worst-case emission of modulation was selected.

Therefore, the Frequency Stability, Channel Band Edge, Radiated & Conducted Spurious Emission were

presented worst-case in the test report.
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5.2. Occupied Bandwidth Measurement

5.2.1.Test Limit

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean

power radiated by a given emission shall be measured.
5.2.2.Test Procedure

ANSI C63.26-2015 - Section 5.4

5.2.3.Test Setting

Set center frequency to the nominal EUT channel center frequency

RBW = The nominal RBW shall be in the range of 1% to 5% of the anticipated OBW
VBW = 3 x RBW

Detector = Peak

Trace mode = max hold

Sweep = auto couple

Allow the trace to stabilize

© N o g > 0w N PF

Use the 99% power bandwidth function of the instrument and report the measured bandwidth.

5.2.4.Test Setup

EUT
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5.2.5.Test Result

Product Mobile Computer

Test Site

SIP-SR1

Test Engineer | Candy Luo

Test Date

2021/12/16

Test Band GSM 850

Channel

Frequency (MHz)

99% Bandwidth (MHz)

Low

824.2

0.243

Middle

836.4

0.245

High

848.8

0.242

99% Bandwidth

Low Channel

Middle Channel

Aften 10 d8

T—

Span 1 MHz

#Video BW 6.2000 kHz
Swesp 238 ms (2001 pts)

7Res BW 2.0000 kHz

Occupied Ban

Transmit Freq Eme
x d8 Bandwidth

wWH-ol?

[Specirum anaiyzec 1 [
|Ocoupied BW
KEVSIGHT]"‘[I i

GO ion Ao

Atten 10 dB
Froq Ref. int

a8
@ 37.20 dBm

Span 1 MHz,

#Video BW 6.2000 kHz
Sweep 238 ms (2001 pts)|

Span 1 MHz
Sweep 238 ms (2001 pts)

#Video BW 6.2000 kHE
Ocgupied Bandwidin

Transmit Freq Erc
8 Bandwicth

wec Ml ?
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Product Mobile Computer

Test Site

SIP-SR1

Test Engineer | Candy Luo

Test Date

2021/12/16

PCS 1900

Test Band

Channel

Frequency (MHz)

99% Bandwidth (MHz)

Low

1850.2

0.246

Middle

1880.0

0.244

High

1909.8

0.246

99% Bandwidth

Low Channel

Middle Channel

BW
IKEYSIGHT lput Rf Altan 0 08

[Spectrum Analyzer 1
(Occupied

#Video BW 6.2000 kHz Span 1 MHz
Swesp 238 ms (2001 pts)

an:
x d8 Bandwidth

wWH-ol?

[spectrum Anaiyzes 1 +
|Ocoupied BW M
KEYSIGHT laput i

GO ion Ao

10.0d8

Frequency 7

Atten Dd8 ] i Freq 1 BADODI000 GHz
’ 10

#Video BW 6.2000 kHz Span 1 MHz,
Sweep 238 ms (2001 pts)|

Aften 098

Span 1 MHz
Sweep 238 ms (2001 pts)

Center 1.9098000 GHz #Video BW 6.2000 KHZ
#Res BW 2.0000 kHz

Transmit Freq Erc
8 Bandwicth

Hoc .

15 of 68




Report No.: 2111RSU064-U7

Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/17
Test Band EGPRS 850

Channel Frequency (MHz) 99% Bandwidth (MHz)

Low 824.2 0.236
Middle 836.4 0.239
High 848.8 0.249

99% Bandwidth
Low Channel Middle Channel

il e fomem o
KEVSIGHT lput Rf R 200000 MHz KEYSIGHT laput Rf ingut 0
; GO donAdo FreaRet i

10.0d8

Mttetgondtd

#Video BW 6.2000 kHz #Video BW 6.2000 kHz Span 1 MHz,
0 Sweep 238 ms (2001 pts)|

an:
x d8 Bandwidth

wWH-ol?

-

Span 1 MHz
Sweep 238 ms (2001 pts)

Center 648.5000 MHZ #Video BW 6.2000 KHZ
#Res BW 2.0000 kHz

Ocgupied Bandwidin

Transmit Freq Erc
8 Bandwicth

Hoc .
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Product

Mobile Computer

Test Site

SIP-SR1

Test Engineer

Candy Luo

Test Date

2022/01/04

Test Band

EGPRS 1900

Channel

Frequency (MHz)

99% Bandwidth (MHz)

Low

1850.2

0.244

Middle

1880.0

0.244

High

1909.8

0.247

99% Bandwidth

Low Channel

Middle Channel

qum-n:”mm A+
KEYSIGHT lnput RF

Input 2 50 0 Aften 20 d8
Carrections. Of

Frag Raf.nt S}

Tiig: Free Run
Galo

#F Gan. Low

! Ref Lyl Offsst 22.50 dB
Div 15.0 4B Ref Value 60.00 d8m

#Video BW 6.2000 KHZ

Center Freg 1 850200000 GHz
I

Sweep 238 ms (2001 pts)

qnaun:”up-l B+
KEYSIGHT fput BF

Frequency v
Ingu 750 01
Conoctans ON

Froq Ref.Int (S)

Center 1.8800000 GHZ
#Res BW 2.0000 kHz

Atten 30 dB Trig Free Run  Genter Freq 1 630000000 GHz
I 100

#F Gan Low R

Ref Lvi Offset 22.50 0B
Ref Value 60,00 dBm

#Video BW 6.2000 kHz

Frequency

.

Aften 20 d8 Tiig: Free Run
Gale: OF

#F Gan. Low

Ref Lyl Offset 22.50 dB
Ref Value 60.00 d8m

Center 1.9098000 GHz #Video BW 6.2000 kHz

2Ros BW 2.0000 kHz

Occupled Bandwidtn

Transit Freq Eror
xdB Bandwidth

=l ?

Center Freg 1808800000 GHz
AvgiHokd. 100100
Raio St None

Sweep 238 ms (2001 pts)
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Product Mobile Computer

Test Site

SIP-SR1

Test Engineer | Candy Luo

Test Date

2021/12/16 ~ 2022/01/04

Test Band WCDMA Band Il

Channel

Frequency (MHz)

99% Bandwidth (MHz)

Low

1852.4

4.10

Middle

1880.0

411

High

1907.6

411

99% Bandwidth

Low Channel

Middle Channel

Run  Cenler Freq 1852400000 GHz

Low

Ref Lyl Offset 22.30 dB
Ref Value 59.80 d8m

#Video BW 150,00 kHz Span 10 MHz
Sweep 3.73 ms (2001 pts)

Frequency v

Frequency

Genter Freq 1 630000000 GHz
]

Ret Lvi Offset 20.10 0B
Ref Value 40,10 dBm

#Video BW 150.00 kHZ

Ref Lyl Offset 22.40 dB
v 15.0 B Ref Value 59.90 d8m

Center 1.907600 GHz #Video BW 150,00 KMz Span 10 MHz
2Ros BW 51.000 kHz Sweep 3.73 ms (2001 pts)
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Product Mobile Computer

Test Site

SIP-SR1

Test Engineer | Candy Luo

Test Date

2021/12/22 ~ 2022/01/17

Test Band WCDMA Band IV

Channel

Frequency (MHz)

99% Bandwidth (MHz)

Low

1712.4

411

Middle

1732.4

411

High

1752.6

411

99% Bandwidth

Low Channel

Middle Channel

Aften 20 d8 Run  Cenler Freq 1712400000 GHz

Low

Ref Lyl Offset 2210 dB
Ref Value 59.60 dBm

#Video BW 150,00 kHz Span 10 MHz
Sweep 3.73 ms (2001 pts)

Frequency v

Center 1.732400 GHz
W 51.000 kHz

Frequency

Atten 10 dB Genter Freq 1 732400000 GHz
1]

Ref Value 30.00 dBm

#Video BW 150.00 kHZ

Center Freg 1752600000 GHz
g 010

Ref Lyl Offset 22.10 dB
v 15.0 B Ref Value 59.60 d8m

Center 1752600 GHz #Video BW 150,00 KMz Span 10 MHz
2Ros BW 51.000 kHz Sweep 3.73 ms (2001 pts)

Freguency
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Product

Mobile Computer

Test Site

SIP-SR1

Test Engineer

Candy Luo

Test Date

2022/01/04 ~ 2022/01/10

Test Band

WCDMA Band V

Channel

Frequency (MHz)

99% Bandwidth (MHz)

Low

826.4

411

Middle

836.4

411

High

846.6

411

99% Bandwidth

Low Channel

Middle Channel

quaun;rmlrz A+
KEYSIGHT lnput RF Input 2 50 .

a
[r—

Aften 20 d8 Tiig: Free Run
Galo
Frag Ref. Infamal #F Gan. Low

Ref Lyl Offset 12.40 dB
Div 10.0 4B Ref Value 30.00 d8m

Frequency v

Frequency
Aen 1048 [Tig: Free Run
on
Froq Ref lt (S) #F Gan Low

Ref Lvi Offset 22,00 0B
Ref Value 30,00 dBm

1.000000 MHz

Auto
Man

#Video BW 150,00 KHZ Span 10 MHz

Sweep 3.73 ms (2001 pts)

#Video BW 150.00 kHz p
Sweep .73 ms

Aften 20 d8 Tiig: Free Run
Gale: OF
#F Gan. Low

Ref Lyl Offset 12.40 dB
Div 10.0 08 Ref Value 30.00 d8m

#Video BW 150,00 KMz Span 10 MHz

Sweep 3.73 ms {2001 pts)

Transmit Freq Enc
xdB Bandwidth
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5.3. Frequency Stability Measurement

5.3.1.Test Limit

The frequency stability shall be measured by variation of ambient temperature and variation of
primary supply voltage to ensure that the fundamental emission stays within the authorized
frequency block. The frequency stability of the transmitter shall be maintained within £0.00025%

(x2.5ppm) of the center frequency.
5.3.2.Test Procedure

ANSI C63.26-2015 - Section 5.6
5.3.3.Test Setting

Frequency Stability Under Temperature Variations:

The equipment under test was connected to an external AC or DC power supply and input rated
voltage. RF output was connected to a frequency counter or spectrum analyzer via feed through
attenuators. The EUT was placed inside the temperature chamber. Set the spectrum analyzer RBW
low enough to obtain the desired frequency resolution and measure EUT 20°C operating frequency
as reference frequency. Turn EUT off and set the chamber temperature to High. After the
temperature stabilized for approximately 30 minutes recorded the frequency. Repeat step measure
with 10°C decreased per stage until the Low temperature reached.

Frequency Stability Under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the
EUT and set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the
desired frequency resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (x15%) and endpoint, recordthe

maximum frequency change.
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5.3.4.Test Setup

EUT
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5.3.5.Test Result

Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/24
Test Band GSM 850
Power (Vdc) Temp. (°C) Frequency Tolerance (ppm)
- 30 0.0301
-20 0.0395
-10 0.0307
0 0.0329
3.85 +10 0.0354
+20 0.0384
+30 0.0344
+40 0.0367
+50 0.0335
4.35 + 20 0.0182
3.45 + 20 0.0301
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Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/24
Test Band PCS 1900
Power (Vdc) Temp. (°C) Frequency Tolerance (ppm)
- 30 0.0100
-20 0.0124
-10 0.0124
0 0.0137
3.85 +10 0.0143
+ 20 0.0111
+30 0.0130
+ 40 0.0142
+ 50 0.0147
4.35 + 20 0.0121
3.45 + 20 0.0061
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Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/24
Test Band EGPRS 850
Power (Vdc) Temp. (°C) Frequency Tolerance (ppm)
- 30 0.0109
-20 0.0116
-10 0.0124
0 0.0114
3.85 +10 0.0136
+ 20 0.0122
+30 0.0123
+40 0.0121
+50 0.0116
4.35 + 20 0.0134
3.45 + 20 0.0181
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Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/24
Test Band EGPRS 1900
Power (Vdc) Temp. (°C) Frequency Tolerance (ppm)
- 30 0.0069
-20 0.0005
-10 0.0031
0 0.0047
3.85 +10 0.0093
+ 20 0.0014
+30 0.0027
+40 0.0050
+50 0.0045
4.35 + 20 0.0038
3.45 + 20 0.0040
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Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/24
Test Band WCDMA Band II
Power (Vdc) Temp. (°C) Frequency Tolerance (ppm)
- 30 0.0017
-20 0.0029
-10 -0.0005
0 -0.0003
3.85 +10 0.0002
+20 0.0008
+30 -0.0007
+40 0.0004
+50 0.0008
4.35 +20 -0.0008
3.45 + 20 -0.0007
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Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/24
Test Band WCDMA Band IV
Power (Vdc) Temp. (°C) Frequency Tolerance (ppm)
- 30 0.0031
-20 0.0039
-10 0.0044
0 0.0038
3.85 +10 0.0017
+20 -0.0003
+30 -0.0013
+40 -0.0027
+ 50 -0.0027
4.35 + 20 -0.0014
3.45 + 20 -0.0012
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Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/24
Test Band WCDMA Band V
Power (Vdc) Temp. (°C) Frequency Tolerance (ppm)
- 30 -0.0007
-20 -0.0002
-10 -0.0006
0 -0.0008
3.85 +10 -0.0002
+20 -0.0008
+30 0.0001
+40 -0.0001
+50 0.0009
4.35 + 20 -0.0026
3.45 + 20 -0.0019
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5.4. Equivalent Isotropically Radiated Power Measurement

5.4.1.Test Limit

Band 2:

Mobile and portable stations are limited to 2 watts EIRP and the equipment must employ a means
for limiting power to the minimum necessary for successful communications.

Band 4:

Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band and mobile
and portable stations operating in the 1695-1710 MHz and 1755-1780 MHz bands are limited to 1
watt EIRP.

Band 5:

The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 watts.
5.4.2.Test Procedure

ANSI C63.26-2015 - Section 5.2

5.4.3.Test Setting

Average power measurements were performed only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The power meter
implemented triggering and gating capabilities which were set up such that power measurements
were recorded only during the ON time of the transmitter.

The relevant equation for determining the maximum ERP or EIRP from the measured RF output
power is given in Equation (1) as follows:

ERP or EIRP = Pyeas + G

where

ERP or EIRP effective radiated power or equivalent isotropically radiated power, respectively
(expressed in the same units as Pweas, €.9., dBm or dBW)

Pwmeas measured transmitter output power or PSD, in dBm or dBW

Gr gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP)

ERP = EIRP -2.15
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5.4.5.Test Result

Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/16
Test Band GSM 850
Conducted Power (dBm) Antenna ERP (dBm)
Mode Slot GSM 850 Channel Gain GSM 850 Channel
128 189 251 (dBi) 128 189 251
GSM - 34.5 34.0 34.5 -2.81 29.5 29.0 29.5
1 34.4 34.0 34.3 -2.81 32.3 31.9 32.2
GPRS 2 30.5 30.9 30.8 -2.81 28.4 28.8 28.7
3 27.8 28.1 27.5 -2.81 25.7 26.0 25.4
4 26.2 26.5 26.2 -2.81 24.1 24.4 24.1
1 34.3 33.9 34.4 -2.81 32.2 31.8 32.3
EGPRS 2 30.4 30.7 30.8 -2.81 28.3 28.6 28.7
(GMSK) 3 27.7 28.0 27.4 -2.81 25.6 25.9 25.3
4 26.0 26.3 26.0 -2.81 23.9 24.2 23.9
1 27.3 27.3 27.0 -2.81 25.2 25.2 24.9
EGPRS 2 23.9 23.8 235 -2.81 21.8 21.7 21.4
(8PSK) 3 21.6 21.7 21.4 -2.81 19.5 19.6 19.3
4 20.1 20.0 19.6 -2.81 18.0 17.9 17.5
Limit 38.45dBm

Note: The ERP (dBm) = Output Power (dBm) + Antenna Gain (dBi) — 2.15
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Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/16
Test Band PCS 1900
Conducted Power (dBm) Antenna EIRP (dBm)
Mode Slot DCS 1900 Channel Gain DCS 1900 Channel
512 661 810 (dBi) 512 661 810
GSM - 28.8 28.7 28.3 1.39 30.2 30.1 29.7
1 28.9 28.8 28.3 1.39 28.9 28.8 28.3
GPRS 2 25.4 25.8 255 1.39 25.4 25.8 25.5
3 23.5 23.5 23.3 1.39 23.5 23.5 23.3
4 22.1 22.2 21.9 1.39 22.1 22.2 21.9
1 28.8 28.7 28.3 1.39 28.8 28.7 28.3
EGPRS 2 25.3 25.8 255 1.39 25.3 25.8 25.5
(GMSK) 3 23.4 23.5 23.3 1.39 23.4 23.5 23.3
4 22.0 22.1 21.8 1.39 22.0 22.1 21.8
1 24.4 24.5 24.2 1.39 24.4 24.5 24.2
EGPRS 2 22.2 22.3 22.0 1.39 22.2 22.3 22.0
(8PSK) 3 19.8 20.0 19.8 1.39 19.8 20.0 19.8
4 18.3 184 18.0 1.39 18.3 18.4 18.0
Limit 33.01dBm

Note: The EIRP (dBm) = Output Power (dBm) + Antenna Gain (dBi)
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Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/19
Test Band WCDMA Band II
Mode 3GPP Conducted Power (dBm) Antenna EIRP (dBm)
Subtest Band Il Channel Gain Band Il Channel
9262 9400 9538 (dBi) 9262 9400 9538
WCDMA R99 1 22.98 23.93 23.78 1.39 25.37 25.32 25.17
1 21.70 21.06 21.68 1.39 23.09 22.45 23.07
HSDPA 2 22.30 22.20 21.95 1.39 23.69 23.59 23.34
3 21.78 21.78 21.52 1.39 23.17 23.17 2291
4 22.57 22.38 22.25 1.39 23.96 23.77 23.64
1 22.98 22.89 22.80 1.39 24.37 24.28 24.19
2 21.01 20.87 20.77 1.39 22.40 22.26 22.16
HSUPA 3 21.23 21.12 20.87 1.39 22.62 22.51 22.26
4 19.72 19.89 19.59 1.39 21.11 21.28 20.98
5 22.24 22.09 21.91 1.39 23.63 23.48 23.30
Limit 33.01dBm

Note: The EIRP (dBm) = Output Power (dBm) + Antenna Gain (dBi)
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Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/19
Test Band WCDMA Band IV
Mode 3GPP Conducted Power (dBm) Antenna EIRP (dBm)
Subtest Band IV Channel Gain Band IV Channel
1312 1412 1513 (dBi) 1312 1412 1513
WCDMA R99 1 23.99 24.17 24.11 1.59 25.58 25.76 25.70
1 21.43 21.91 21.87 1.59 23.02 23.50 23.46
HSDPA 2 22.40 22.57 22.52 1.59 23.99 24.16 24.11
3 21.79 22.04 21.95 1.59 23.38 23.63 23.54
4 22.46 22.55 22.58 1.59 24.05 24.14 24.17
1 22.95 23.06 23.06 1.59 24.54 24.65 24.65
2 20.98 21.08 21.10 1.59 22.57 22.67 22.69
HSUPA 3 21.97 22.10 22.11 1.59 23.56 23.69 23.70
4 19.94 20.02 20.05 1.59 21.53 21.61 21.64
5 22.95 22.60 22.56 1.59 24.54 24.19 24.15
Limit 30.00dBm

Note: The EIRP (dBm) = Output Power (dBm) + Antenna Gain (dBi)
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Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/19
Test Band WCDMA Band V
Mode 3GPP Conducted Power (dBm) Antenna ERP (dBm)
Subtest Band V Channel Gain Band V Channel
4132 4182 4233 (dBi) 4132 4182 4233
WCDMA R99 1 23.83 23.89 23.86 -2.81 18.87 18.93 18.90
1 22.56 22.62 22.56 -2.81 17.60 17.66 17.60
HSDPA 2 22.88 22.72 22.32 -2.81 17.92 17.76 17.36
3 22.34 22.40 22.36 -2.81 17.38 17.44 17.40
4 21.97 21.97 21.93 -2.81 17.01 17.01 16.97
1 22.81 22.82 22.71 -2.81 17.85 17.86 17.75
2 20.84 20.82 20.74 -2.81 15.88 15.86 15.78
HSUPA 3 21.07 21.15 21.21 -2.81 16.11 16.19 16.25
4 20.14 20.22 20.33 -2.81 15.18 15.26 15.37
5 22.34 22.45 22.36 -2.81 17.38 17.49 17.40
Limit 38.45dBm

Note: The ERP (dBm) = Output Power (dBm) + Antenna Gain (dBi) — 2.15
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5.5. Band Edge Measurement

5.5.1.Test Limit

For operations in the 824 ~ 849 MHz, 1850 ~ 1910 MHz, 1930 ~ 1990 MHz, 698 ~ 746 MHz and

1710 ~ 1755 MHz, the FCC limit is 43 + 10log10(P[wats]) dB below the transmitter power P(Watts) in

a 1 MHz bandwidth. However, in the 1IMHz bands immediately outside and adjacent to the licensee's

frequency block, a resolution bandwidth of at least one percent of the emission bandwidth of the

fundamental emission of the transmitter may be employed.

5.5.2.Test Procedure

ANSI C63.26-2015 - Section 5.7

5.5.3.Test Setting

1.
2.

N oo o M w

Set the analyzer frequency to low or high channel

RBW = The nominal RBW shall be in the range of 1% of the anticipated OBW (in the 1MHz band
immediately outside and adjacent to the band edge). For improvement of the accuracy in the
measurement of the average power of a noise-like emission, a RBW narrower than the specified
reference bandwidth can be used (generally limited to no less than 1% of the OBW), provided
that a subsequent integration is performed over the full required measurement bandwidth. This
integration should be performed using the spectrum analyzer’s band power functions.

VBW = 3*RBW

Sweep time = auto

Detector = power averaging (rms)

Set sweep trigger to “free run.”

User gate triggered such that the analyzer only sweeps when the device is transmitting at full
power

Trace average at least 100 traces in power averaging (rms) mode if sweep is set to auto-couple.
To accurately determine the average power over the on and off time of the transmitter, it can be
necessary to increase the number of traces to be averaged above 100, or if using a manually

configured sweep time, increase the sweep time.
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5.5.4.Test Setup

EUT
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5.5.5.Test Result

Test Site SIP-SR1
Test Date 2021/12/21

Product Mobile Computer

Test Engineer | Candy Luo
Test Band GSM 850

GSM 850

Lower Band Edge Upper Band Edge

Spectrum Analyzer 2 + Frequency
[Spurious Emissions Swept Swept SA e
KEYSIGHT ot RF opuz 500 Thg Free Bum |Conler Freq 824 200000 Mz Wtz S0 Aten 2488 Tog FiceRun
yon o o 100100 Coutections On Gote: G
0N Freq s) IF Gein: Low

] Canoctions
g Ao Fron Ref-Int IF Gan: Low  Radio St Nona

3 Range ! "
DV 15 Ref Value 30.00 dBm

Scale/Div 15.0 0B Ref Value 30.00 dBm

Stop 860.000 MHz,

4 Al Range Tal

Spur Range
1 1 23.00 MHZ 100

Frequency v

[Spectrum Analyzer 1 Specirum Analyzer 2 +
Emissions )

Swept
KEYSIGHT Input i input 2 500
c Conectians: On

Aften 24 a8

ling
P nign Auo

~ aign: Ao

3 Range
Ref Value 30.00 dBm

Scale/Div 15.0 dB Ref Value 30.00 dBm

Stop 830.000 MH; Stop 860.000 MHz,

4 Al Range Tat
e S ’ 3 ALimit
o1
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Product

Mobile Computer

Test Site

SIP-SR1

Test Engineer
Test Band

Candy Luo Test Date 2021/12/21

PCS 1900

PCS 1900

ing
g Ao

Scale/Div 15.0 0B

Start 1,840 GHz
4 Al Range Tal

[Specirum Anatyzer
|Spurious Eméssions
KEYSIGHT input R

3 Range
Scale/Div 15.0 0B

Start 1.905 GHz
4 Al Range Tal

Spur Range
T 7

Lower Band Edge

IF Gan: Low

Ref Lyl Offset 23.00 4B
ef Value 30.00 dB:

cirum Analyzer 2
Siert SA +
WPUZ S0  Aten 2208 Tng FreeRun |Cenler Frag 1 S0S8000N0 GHz
ac Galo ON MuglHoid: 1007100
IF Gan Low  Radio Std Nane

Ref Lyl Offset 23.00 4B
Ref Value 38.00 dBm

Lower Extended Band Edge

Spectrum Analyzer
puious Emissio
KEYSIGHT "‘W“ ‘1"

GO g Auso

Frequency
PNO: Best Wide v Type: Powe
Gate: O Augikold +100

Trig. Exlernal 1

Span
9.00000000 MHz
Swept Span

Zero Span

#Video BW 6.2 kHz"

ssior

KEYSIGHT :WJ" -
joen Ao

1 Spec

Scale/Div 10 0B

Start 1.911000 GHz
#Res BW 2.0 kHz

=l ?

Aup Type: Power (1
Augikold >100-100
Trig. Exlernal 1

Deta (4)

Fixed

#Video BW 6.2 kHz"

1, 2021
4:01:34 PM
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PCS 1900_EGPRS

Lower Band Edge

+

inpuiZ 500 Aften 18 d8 Freq 1851500000 GHz
ot

Aoag]Hoid: 1001100
Radio Std None

Ref Ly

Scale/Div 15.0 dB Ref Value 53.00 d8m

Start 1.840 GHz
4 Al Range Tat

Spur Range
1

A
input Z: 500 Tng Free Run  Center Freq 1806800000 Géiz
clions Aoeg]Hoid 1001100

Raf: Int (S) : Low Radio Std: Nona

Ref Lyl Offset 23.00 dB
Ref Value 36.00 dBm

4 Al Range Tat

Spur_Range ( Frequency  Ampltude
ki T Hz i

Lower Extended Band Edge

Frequency ¥ pectrum Analyzer
requency 3 Emi

EYSIGHT ireat ¢
(Coupir
G mign muso

Scale/Div 10 4B

Lo

A Type: Power (RM Select Marker

Avgitiold=>100100
Trig: External 1

ofts:

3.00 4B
Ref Level 1.80 dBm

N dB Points
30108

on
of

#Video BW 6.2 kHz"

ior
KEYSIGHT inpi
G g puso

Aug Type: Powar (R
Avgitiald=>100100
Trig: External 1

Span
9.00000000 MHz

Swept Span
Zero Span

Ref Lyl Offset 23
Ref Level 1.80 dBm

AUTO TUNE

900.000 kHz

#Video BW 6.2 kHz"

L))
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Product Mobile Computer Test Site SIP-SR1
Test Date 2021/12/22 ~ 2022/01/04

Test Engineer | Candy Luo
Test Band WCDMA Band II, IV, V

WCDMA Band Il
Channel 9262 (1852.4MHz) Channel 9538 (1907.6MHz)

Frequency v

[specrum Anatyzer 1 +
|Spurious Emissions
KEYSIGHT lput RF = Tog Free fun  Cenlor Freq 1852400000 GHz Input. RF 5 Conter Freq: 1 007600000
oy ORI DG o Galo. O AuglHoid. 1007100 - REIEICHES Comectians: O Gate: AupiHold 100100
Algn: Auto oq e Int Low  Radio Sid Nona Rt St o

= plign Ao
CF Step
88000000 GHz.

34Ul Rangs Ref Lyl Offset 2:
Scale/Div 20.0 0B Ref Value 53.20 dBm

Stop 1,855 GHz,

KEYSIGHT gt RF Tig Free Run|Cenler Freg, 1712400000 Gz Afsn 3008 [Tig Fresfn  [CamterFreq
s Couping Care Gale, O Ao, 1007100 Gae: Aol 10010
Al Auto FreaRet. It IFGan:Low  Radio Skt None FGan Low  RadoSK) Mo
Ref Lvl Offset 23.00 dB Mkr Ref Lyl Offset 23.00 98 Mkr1 1
Ref Value 23.00 dBm 7 Ref Value 23.00 dBm

Stop 1.715 GHz Stop 1.765 GHz|

Spur_Range
T
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Lower Extended Band

Aug Type: Powar (R

100

pectrum Analyzer
Emi

Avgitiold=>1
Trig: Frea R

G g muso

Channel 4132 (826.4MHz)

Freq 826 400000 MHz

Cenl

Aoog]Hoid > 100/

Radio Std: None
Scale/Div 10 4B

|Spurious Emissions.

Freq Ref. Int.

Ref Ly
Ref Value 19.50 dBm

Scale/Div 10.0 dB

Stop 830.000 MHz,

Start 815,000 MHz
4 Al Range Tat

Spur Range
1

Ref Lyl Offset 22.00 dB
Ref Lavel 10.00 dBm

Stop 823.000 MHz,
#Sweop 500 ms (2001 pts)|

#Video BW 150 kHz*
N .
£

Frequency ¥

Y +
Atten: 1048 Trg: Free Run  (Center Freq 546 600000 MHz
n MuglHoid: 1007100 Frequency
Radio St Nona B46.500000 MHz

nput Z: 500
clions

Raf: Int (S)
Mkr1

Ref Lyl Offset 22.00 dB
Ref Value 19.50 dBm

Stop 860.000 MHz,

4 Al Range Tat

Spur_Range
o 2
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5.6. Peak to Average Ratio Measurement

5.6.1.Test Limit

A peak to average ratio measurement is performed at the conducted port of the EUT. The spectrum
analyzers Complementary Cumulative Distribution Function (CCDF) measurement profile is used to
determine the largest deviation between the average and the peak power of the EUT in a given
bandwidth. The CCDF curve shows how much time the peak waveform spends at or above a given
average power level. The percent of time the signal spends at or above the level defines the

probability for that particular power level.
5.6.2.Test Procedure

ANSI C63.26-2015 - Section 5.2.3.4 (CCDF).
5.6.3.Test Setting

1. Set the resolution / measurement bandwidth = signal’s occupied bandwidth
2. Set the number of counts to a value that stabilizes the measured CCDF curve

3. Record the maximum PARR level associated with a probability of 0.1%

5.6.4.Test Setup

S
=|Ea

EUT

g #o==0000
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5.6.5.Test Result

Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/21 ~ 2022/01/04
Test Band GSM 850, PCS 1900
Channel Frequency Channel Peak to Average Limit Result
No. (MHz) Bandwidth (kHz) Ratio (dB) (dB)
GSM 850
128 824.2 200 2.73 <13.00 Pass
189 836.4 200 2.66 <13.00 Pass
251 848.8 200 2.73 <13.00 Pass
EGPRS 850
128 824.2 200 5.73 <13.00 Pass
189 836.4 200 5.77 <13.00 Pass
251 848.8 200 5.84 <13.00 Pass
PCS 1900
512 1850.2 200 2.60 <13.00 Pass
661 1880.0 200 2.60 <13.00 Pass
810 1909.8 200 2.61 <13.00 Pass
EGPRS 1900
512 1850.2 200 6.14 <13.00 Pass
661 1880.0 200 6.13 <13.00 Pass
810 1909.8 200 6.20 <13.00 Pass
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GSM 850

Channel 128 (824.2MHz)

Frequency
inpuiZ 500 Aften 14d8 Cenler Fre 524 200000 MHz
Counts. 1.00 W/1.00 Mgt
Radio St None

WpWZ 500 Aften 14d8
Gonoctions
Al Auto Froq Ref. It

2 Graph

KEYSIGHT ""“'H“F
A Ao

Channel 189 (836.4MHz)

Frequency ¥
inpuiZ 500 Aften 14d8 Center Freq 36 400000 MHz

Cortoctins. 08 M Gain Low  Gouns 1001 00 Mot e Frequency [P
i None 00 Mt

nput Z: 500 Atten 1448 (Center Freq 624 200000 MHz
s Carrections G Counts' 1.00 M/1 0D Mgt
Align Auto Freq Ref- Ini Radio St None

0.001 %

0

Atten 1448 Tng RF By
HIF G

(Center Freq 648600000 MHz
wins 1.00 M1 00 Mgt
Radio St None

L[ Frqwo

Atten 1448 Tng RE Ceater Freq 635400000 Miiz
#F Gain Low  Counts: 1.00 M/1.00 Mgt
Radio St None
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PCS 1900

Channel 512 (1850.2MHz) Channel 661 (1880.0MHz)

+

Input Z 5000
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+ _ _ ~
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Product Mobile Computer Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/12/22 ~ 2022/01/17
Test Band WCDMA Band II, IV, V
Channel Frequency Channel Peak to Average Limit Result
No. (MHz) Bandwidth (MHz) Ratio (dB) (dB)
Band Il
9262 1852.4 3.72 <13.00 Pass
9400 1880.0 3.76 <13.00 Pass
9538 1907.6 3.77 <13.00 Pass
Band IV
1312 1712.4 3.78 <13.00 Pass
1412 1732.4 2.88 <13.00 Pass
1513 1752.6 3.85 <13.00 Pass
Band V (Report Only)
4132 826.4 3.78 <13.00 Pass
4183 836.4 3.73 <13.00 Pass
4233 846.6 3.71 <13.00 Pass
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